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3.0 VISITORS AND TRAINING GROUPS

During 1969 there were 41 visitors to Applied Health Physics and Safety, as indi-
viduals or in groups, for training purposes. Table 12.1 is a listing of training groups
which consisted of four or more persons.

Table 3.1 Training Groups in Applied Health Physics and
Safety Facilities during 1969

Facility Number Training Period
University of Arkansas 6 3/25/69 - 3/28/69
(Radiological Health)
TVA - Chattanooga, Tennessee 5 4/8/69 - 4/8/69
ORAU Ten-Week H.P. Course 4 5/27/69 - 6/4/69
Tenn. Tech. University 6 4/21/69 - 4/21/69
(Sanitary Engineering)
AEC Fellowship 7 6/23/69 - 8/29/69 .
University of Tenn. Co-ops* 8 1/1/69 - 12/29/69

(Physics Department)

*In four separate groups of one academic quarter.




4.0 SUMMARY

There were no accidental releases of gaseous or liquid waste from the Laboratory
which were of a reportable level as defined in AEC Manual Chapter 0524, The con-
centration of radioactive materials in the environs was well below the maximum levels
recommended by the ICRP, FRC, and AEC.

No employee received an external or internal radiation dose of a level that requir-
ed a report to the AEC. The highest whole body dose received by an employee was
about 3.8 rem or 32 percent of the maximum permissible annual dose. There were no
cases of internal exposure where the deposition of radioactive materials within the body
was estimated to have averaged greater than one-half of a maximum permissible body
burden.

There were 12 unusual occurrences recorded during 1969, which is the lowest
number recorded since the present system of reporting unusual occurrences was estab-
lished in 1960. The second lowest number for any one year was 16, the number report-
ed for 1967. The average number reported for the past five years was 22,

The ORNL safety record for 1969 was the second best in the history of the Labora-
tory. There were only two Disabling Injuries reported during the year, and there was
a decrease in number of both Serious Injuries and Medical Treatment Cases as compared
with 1968, The Disabling Injury Frequency Rate for 1969 was 0.27, as compared with
the average rate of 0.94 for the previous five years, 1964-1968.



5.0 ENVIRONS MONITORING

The Health Physics Division monitors for airborne radioactivity in the East Tennes-
see area by the use of three separate monitoring networks. The local air monitoring
(LAM) network consists of 22 stations which are positioned in relation to ORNL opera-
tional activities; the perimeter air monitoring (PAM) network consists of nine stations
which are located on the perimeter of the AEC conirolled area; and the remote air
monitoring (RAM) network consists of eight stations which are located outside the AEC
controlled area af distances of from 12 to 75 miles from ORNL.* The monitoring net-
works provide for the collection of (1) airborne radioactivity by air filtration techni-
ques, (2) radioparticulate fallout material by impingement on gummed paper trays, and
(3) rainwater for measurement of fallout occurring as rainout. The filter data are
representative of radioparticulate matter which might be considered respirable; the:
gummed paper data are representative of radioparticulate fallout; and the rainwater
data provide information on the soluble and insoluble fractions of the radioactive con-
tent of fallout material.

Low-level radioactive liquid waste originating from ORNL operations are dis-
charged, after preliminary treatment, to White Oak Creek, which is a small tributary
of the Clinch River. Liquid waste releases are conirolled so that the resulting average
radioactive concentrations in the Clinch River are well below the maximum permissible
concentrations for waste released to uncontrolled areas as recommended in Annex 1,

Table 11, of AEC Manual Chapter 0524,

The radioactive content of the White Oak Creek discharge is determined at White
Oak Dam which is the last control point along the stream prior to entry of White Oak
Creek waters into Clinch River waters. Water samples are collected also at a number
of locations along the Clinch River, beginning at a point above the entry of waste
into the River via White Oak Creek and ending at Center's Ferry (near Kingston,
Tennessee) about 16 miles downstream from the confluence of White Oak Creek and the
Clinch River. Water samples are analyzed for gross radioactivity and for specific
radionuclides present in detectable quantities. The concentration of each nuclide
detected is compared with its respective MPC,,, value as specified by AEC Manual
Chapter 0524, and the resulting fractions summed to arrive at the percent (MPC )W in
the Clinch River.

Samples of ORNL potable water are collected daily, composited and stored. At
the end of each quarter these composites are analyzed radiochemically for °° S content
and are assayed for long-lived gamma emitting radionuclides by gamma spectrometry.

Raw milk samples are collected at 12 sampling stations located within a radius of
50 miles from ORNL. Samples are taken on a weekly basis from eight stations which

1For maps showing location of stations, see ORNL-4423, Applied Health Physics and
Safety Annual Report for 1968.




are located outside the AEC controlled area within a 12-mile radius of ORNL.
Samples are collected every five weeks from the four remaining stations, all of which
are located outside the 12-mile radius up to distances of about 50 miles. The purpose
of the milk sampling program is twofold: first, samples collected in the immediate
vicinity of ORNL provide data by which one may evaluate the possible effect of waste
releases originating from ORNL operations; second, samples collected remotely to the
immediate vicinity of the ORNL area provide background data which are essential in
establishing a proper index from which releases of radioactive materials originating
from Oak Ridge operations may be evaluated.

Background gamma radiation measurements are made monthly at a number of loca-
tions throughout other portions of the East Tennessee area. These measurements are
taken with calibrated GM and scintillation type defecfors at a distance of three feet
above the surface of the ground.

River bottom sediments in the Clinch and Tennessee Rivers have been surveyed
and analyzed annually since the year 1951 for the purpose of providing data relative
to the dispersion of radioactive waste released from Oak Ridge operations to the
Clinch River. However, in keeping with ORNL policy to reduce operating costs
during fiscal year 1969 and as the amount of radioactive materials released to the
River during calendar years 1967 and 1968 was less than any previous year, no river
survey was performed during the summer of 1969.

Fish from the Clinch River are sampled during the spring and summer each year
and analyzed for their radioactive content. The radionuclide concentration in fish are
related quantitatively to potential human intake of radiocactivity through consumption
of fish.

5.1 Atmospheric Monitoring

5.1.1 Air Concentrations - The average concentrations of radioactive materials
in the atmosphere, as measured by filtration methods provided by the LAM, PAM,
and RAM networks during 1969, were as follows:

Network : Concentration (uCi/cc)
LAM 0.26 x 1071%
PAM 0.16 x 10712
RAM 0.16 x 10717



The LAM network value of 0.26 x 1072 uCi/cc is about 0.01 percent of the (MPCU),?
based on occupational exposure of 3 x 1072 uCi/cc. Both the PAM and RAM network
values represent ~ 0.2 percent of the (MPCU), of 1 x 107*° uCi/cc applicable to
waste released to uncontrolled areas. A tabulation of data for each station in each
network is given in Table 5.1, The weekly values for each network are illustrated in
Table 5.2.

The number of radicactive particles collected on the air monitoring filters is shown
in Table 5.1. Data are given on both the activity range of the particles and to the
total number of particles per 1000 cu. ft. of air sampled.

5.1.2 Fallout (Gummed Paper Technique) - Radioparticulate fallout as measured
by the LAM network decreased by a factor of 1.8 from the value measured in 1968.
The values measured by the PAM and RAM networks decreased by factors of 19 and 38,
respectively, from the 1968 values. Table 5.3 gives the network averages by weeks.
Table 5.4 gives a tabulation of data for each station within each network.

5.1.3 Atmospheric Radioiodine (Charcoal Collector Techniques) - Atmospheric
radioiodine measured by the perimeter stations averaged 0.018 x 1072 uCi/cc during
1969. This is only about 0.02 percent of the maximum permissible inhalation concen-
tration of 1.0 x 1072° uCi/cc applicable to waste released to uncontrolled areas. The
maximum value observed at any one station for one week was 0.49 x 1072 uCi/cc.
This value was measured at PAM 31, the perimeter station located at Kerr Hollow.
Table 5.5 compares the weekly discharge of radioiodine from ORNL stacks® with the
average concentration of radioiodine measured by the perimeter stations.

The average radioiodine concentration measured by the local stations was
0.31x 10722 uCi/cc. This is about 0.01 percent of the maximum permissible concen~
tration for occupational exposure. The maximum value observed on any one station
for one week was 5.3 x 10722 uCi/cc. This value was observed at LAM 6 (near the
Special Materials Shop). Table 5.6 gives 121 data for both the Plant area (LAM's)
and the perimeter area monitors.

5.2 Water Analyses

5.2.1 Rainwater - The average concentration of radioactivity in rainwater
collected from the three networks during 1969 were as follows:

2The (MPCU), is defined as the maximum permissible concentration for an unknown
mixture of radioisotopes in air. AEC Manual Chapter 0524, Appendix, Annex 1,
gives exposure values applicable to various mixtures of radionuclides and establishes
guide lines for deriving the (MPCU),.

31Symmary of Waste Discharges”, Weekly Reports, 1969, L. C. Lasher.




Network Concentration (uCi/cc)
LAM 0.35x 1077
PAM 0.34 x 1077
RAM 0.47 x 1077

The value observed on the PAM network was the same as that measured during 1968.
The average values for the LAM and RAM networks are not significantly different from
the average value for the PAM network. The average values for each station are
shown in Table 5.7; the average values for each network for each week are given in
Table 5.8.

5.2.2 Clinch River Water - A total of 12,247 curies of tritium and 13 beta curies
of radioactivity other than tritium were released to the Clinch River during 1969 as
compared to 9,685 curies of tritium and 16 beta curies of other radionuclides released
in 1968 (Table 5.9). Yearly discharges of specific radionuclides to the Clinch River,
1965 through 1969, are shown in Table 5.10.

The calculated average concentrations of the significant radionuclides in the
Clinch River at Clinch River Mile (CRM) 20.8 (the point of entry of White Oak Creek
into the River) are presented in Table 5.11. The concentration of tritium in the River
represented 0. 11 percent of the (MPC),, for tritium in uncontrolled areas and the con-
centrations of other radionuclides when compared to their respective (MPC), values
represented 0.36 percent of the (MPC),, for those radionuclides in uncontrolled areas.
The percent (MPC),, did not exceed 1.2 percent for any month during 1969 (Table
5.12).

The measured average concentrations of radionuclides other than tritium in Clinch
River water at CRM 23.1 (above the entry of White Oak Creek) was 0.30 percent of
me (MPC),, (Table 5.11). A'significant concentration of ®°Co was detected in the
Clinc™ River at CRM 23.1 during the first quarter of 1969. The contamination came
from a source other than Laboratory operations (see Section 5.2.3 Potable Water),

The measured concenirations of radioactive materials other than tritium at CRM
4.5 (near Kingston, Tennessee) represented 0.41 percent of the (MPC),, values appli-
cable to wastes released to uncontrolled arecs.

5.2.3 Potable Water - The average concentrations of °°Sr in potable water at
ORNL during 1969 were as follows:




Quarter Number Concentration °°Sr (uCi/ml)
1 0.68 x 107°
2 0.23 x 107°
3 0.36 x 107°
4 0.45 x 107°
Average for Year 0.43 x 107°

The average value of 0.43 x 107° represents 0. 14 percent of the (MPC),, for drinking
water applicable to individuals in the general population.

Cobalt-60 was detected in the potable water at ORNL during the first quarter of
1969. The composite sample for this period showed a ®°Co content of 0.03 d/m/ml.
This value is ~ 0.04 percent of (MPC),, for soluble ®°Co for application to uncontrol-
led areas.

The source of this contamination was found to be a contaminated branch (Braden
Branch) that flows into Melton Hill Lake at about CRM 50.5 upstream from the intake
of the Oak Ridge City (ORNL potable water source) water supply. The °°Co content
of the branch was (when sampled in February, 1969) 67 d/m/ml or ~ 60 percent of
the (MPC),, for 80Co. Subsequent investigation revealed that the contamination
resulted from a leaking radioactive waste storage tank belonging to a private nuclear

industry located near Braden Branch.

5.3 Milk Analyses

The average concentration of ®°Sr in raw milk samples collected within a 12-mile
radius of the Laboratory during 1969 was 17.8 pCi/l. The average concentration of
995t in samples collected between 12 miles and 50 miles from the Laboratory was
15.7 pCi/|. These results would indicate that the °Sr content of milk in the Oak
Ridge area is from sources other than the Laboratory. Table 5.13 presents the weekly
average concentration of °Sr in raw milk collected from the immediate environs of

Qak Ridge.

The average concentration of *2*| in raw milk samples collected within a 12-mile
radius of the Laboratory, as well as the samples collected between 12 miles and 50
miles from the Laboratory, was below the minimum detectable level of 10 pCi/I,
except for weeks 20, 22, 31, and 41. The highest average for any one week, the
eighteenth week, was 11.1 pCi/l. (When levels are below 10 pCi/l, for averaging




purposes a value of 5 pCi/l is assumed.) Table 5.5 includes the weekly average con-
centration of 211 in raw milk collected at the stations within a 12-mile radius of the
Laboratory and the weekly discharge of 131| from the ORNL stacks.

The average yearly values for both °°Sr and 12| fall within the limits of FRC
Range | daily intake guides, if one assumes an intake of 1 liter of milk per day.

5.4 Background Measurements

Background measurements were taken at a number of locations (established in 1961)
in the East Tennessee area during routine servicing visits to the remote air monitoring
stations. Measurements were made at each location on a frequency of once each five
weeks. The average background level during 1969 as measured at these stations was
0.012 mR/hr. Average background readings and the location of each station are pre-
sented in Table 5. 14, '

Background measurements made monthly with a calibrated GM monitor at five
selected locations adjacent to the ORNL area yielded an average background reading
of 0.013 mR/hr during 1969. Corresponding measurements made at 53 locations on the
ORNL site gave an average background of 0.084 mR/hr. The average background
level measured in the Oak Ridge area in 1943 prior to the start-up of the Oak Ridge
Graphite Reactor was 0.012 mR/hr.

5.5 Annual Survey of the Clinch and Tennessee Rivers

The annual survey of the Clinch and Tennessee Rivers was performed by the Applied
Health Physics and Safety Section during the summer of 1969. The 1969 survey extend-
ed downstream through Guntersville Reservoir and was somewhat more extensive than -
either the 1966 or 1967 surveys. The techniques and procedures used are described in
ORNL-2847, Radioactivity in Silt of Clinch and Tennessee Rivers.

The 1969 survey showed the dispersal pattern of radioactive silt in the Clinch
River below the outfall of White Ock Creek to be essentially the same as in 1967 and
the average levels of activity measured to be slightly lower than in 1967 except in
Melton Hill Reservoir. Gamma activity in the bottom sediments of Melton Hill Reser-
voir were found to be a factor of 2-3 times higher than that measured in 1967. These
higher levels resulied from a release of ®°Co into the Reservoir via Braden Branch in
late 1968 (see Section 5.2.3 Potable Water)., The gamma count data indicate that
the suspended solid portion of the release was deposited primarily in the sediment of
Melton Hill Reservoir.




Table 5.1 Concentration of Radicactive Materials in Air—1969
(Filter Paper Data—Weekly Average)

Sration Long-Lived No, of Parficles by Activity Ranges@ Particles
Number | Location Activity 10%-10°] 10°-10% 10°-107|> 107 | Total Per
1072 uCi/cc | d/24 hr | d/24 br | d/24 hr | d/24 hr 1000

Laboratory Area

HP-1 S 3587 2,0 0.00 0.00 0.00 0.00 0.00 0.00

HP-2 NE 3025 2,9 0.04 0.00 0.00 0.00 0.04 < 0.01

HP-3 SW 1000 2,4 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
2.8

HP-4 W Settling Basin
HP-5 E 2506 0,06 0,00 0.00 0.00 0,06 <001

HP-6 SW 3027 3.0 0.10 0.00 0,00 0.00 0.10 <0.01
HP-7 w 7001 2.5 0.00 0.00 0,00 0.00 0.00 0.00
HP-8 Rock Quarry 2,5 0.00 0.00 0,00 0.00 0.00 0.00
HP-9 N Bethel Valley Rd, 2,5 0.00 0.00 0.00 0.00 0.00 0,00
HP-10 W 2075 2.6 0.02 0,00 0.00 0.00 0,02 < 0,01
HP-16 E 4500 2.5 0.00 0.00 0.00 0.00 0,00 0.00
HP-20 HFIR 2,7 0.00 0.00 0,00 0.00 0.00 0,00
Average 2,6 0.02 0.00 0.00 0.00 0.02 < 0.01

Perimeter Area

0.00 0.00 0.00 0.00 0.00 0.00

HP-31 Kerr Hollow Gate 1.5

HP-32 Midway Gate 1.8 0.00 0.00 0.00 0.00 0.00 0.00 .
HP-33 Gallaher Gate 1.2 0.00 0.00 0.00 0.00 0.00 0.00 _
HP-34 White Oak Dam 1.5 0.04 0.00 0.00 0.00 0.04 < 0,01 -
HP-35 Blair Gate 1.6 0.00 0.00 0.00 0.00 0,00 0.00

HP-36 Turnpike Gate 1.8 0.02 0.02 0.00 0.00 0.04 < 0,01

HP-37  Hickory Creek Bend L3 0,00 0.00 0.00 0.00 0.00 0.00

HP-38 E EGCR 1.5 0.02 0.00 0.00 0.00 0.02 < 0,01

HP-39 Townsite 1.8 0.04 0.00 0.00 0.00 0,04 < 0,01

Average 1.6 0.01 <0.01 0.00 0.00 0.01 <0.01

Remote Area

HP-51 Norris Dam 1.6 0.04 0.00 0.00 0.00 0.04 < 0,01

HP-52 Loudoun Dam 1.7 0.00 0.00 0.00 0.00 0.00 0.00

HP-53 Douglas Dam 1.5 0.02 0.00 0.00 0.00 0.00 <0.01

HP-54 Cherokee Dam 1.5 0.00 0.00 0.00 0.00 0.00 0.00

HP-55 Watts Bar Dam 1.2 0,02 0.00 0,00 0,00 0,00 <0.01

HP-56 Great Falls Dam 1.7 0.06 0.00 0.00 0.00 0.06 < 0,01

HP-57 Dale Hollow Dam 1.6 0.02 0.00 0,00 0,00 0,02 < 0,01

HP-58 Knoxville 1.8 0.00 0.00 0.00 0.00 0.00 0.00

Average 1.6 0.02 0.00 0.00 0.00 0.02 <0.01

“Detection limit - 10* d/24 hrs per particle.




Table 5.2

Concentration of Radioactive Materials in Air
As Determined from Filter Paper Data ~ 1969
(System Average - by Weeks)

Week Units of 1072 uCi/cc Week Units of 1072 uCi/cc
Number o T PAMs T RAMGSE U™ AWM T PAMG | RAMG
1 1.0 0.49 0.61 29 45 2,9 2.6
2 1.3 0.78 0.80 30 2.8 2.0 1.9
3 1.1 0.71 0.73 31 6.6 3.9 4.2
4 0.9 0.36 0.45 32 6.8 4.4 4.1
5 1.2 0.49 0.42 33 3.5 1.9 2.2
6 0.7 0.52 0.48 34 3.5 2.0 2.2
7 1.6 0.73 0.70 35 3.8 2.8 2.7
8 1.2 0.71 0.72 | 36 1.2 1.1 0.84
9 0.8 0.53 0.56 37 3.2 2.1 2.2
R 10 1.2 0.92 0.88 38 1.9 0.83 1.1
‘ 11 2.2 1.3 1.1 39 1.4 0.82 0.73
s 12 2.2 1.1 1.2 40 2.1 1.3 1.4
. 13 0.8 0.84 0.78 41 1.9 1.3 1.6
14 2.4 1.2 1.3 42 2.2 1.4 1.3
15 2.6 1.5 1.8 43 2.4 1.4 1.5
16 2.3 1.1 1.3 44 1.1 0.79 0.87
17 2.7 1.2 1.4 45 0.8 0.56 054
18 2.6 1.6 1.3 46 1.4 0.78 0.78
19 3.8 2.5 2.2 47 0.93 0.73 0.86
20 4.5 2,6 2.7 48 1.20 0.79 0.80
21 4.2 2.7 2.7 49 1.0 0.68 0.67
22 6.6 3.9 4.1 50 1.4 0.49 0.52
23 5,2 3.7 3.5 51 1.2 0.71 0.48
24 4.9 2.8 2.8 52 0.69 0.39 0.45
25 6.0 4.3 3.6
26 3.9 2,7 2.6 Average
27 4.2 3.2 3.1 1969 2.6 1.6 1.6
28 4.0 2.8 2.2 1968 2.9 1.6 1.6




Table 5.3

Radioparticulate Fallout Measurements®

As Determined by Autoradiographic Techniques - 1969
(Gummed Paper Data - System Average by Weeks)

Week Particles/ft* Week Particles/ft°
Number [AM's | PAM's | RAM's Number [AM's | PAM's | RAM's
1 0.50 0.00 0.00 29 1.25 0.00 0.00
2 0.00 0.00 0.00 30 0.00 0.00 0.00
3 0.25 0.00 0.00 31 1.00 0.00 0.00
4 0.08 0.00 0.13 32 0.73 0.00 0.00
5 0.17 0.22 0.00 33 0.33 0.00 0.00
6 0.00 0.00 0.00 34 0.08 0.00 0.00
7 0.17 0.00 0.00 35 2,08 0.00 0.00
8 0.42 0.00 0.00 36 0.33 0,00 0.00
9 0.08 0.00 0.00 37 1.25 0.00 0.00
10 0.00 o.n 0.00 38 0.08 0.00 0.00
11 0.17 0.00 0.00 39 0.08 0.00 0.00
12 0.00 0.00 0.00 40 0.17 0.00 0.00
13 0.08 0.00 0.00 41 2,17 0.00 0.00
14 0.17 0.00 0.00 42 1.42 0.00 0.00
15 0.08 0.00 0.00 43 0,08 0.00 0.00
16 0.08 0.00 0.00 44 0.17 0.00 0.00
17 0.08 0.00 0.00 45 1,08 0.00 0.00
18 0.25 0.00 0.00 46 0.58 0.00 0.00
19 0.33 0.56 0.00 47 0.08 0.00 0.00
20 0.50 0.00 0.00 48 0.33 0.00 0.00
21 0.75 0.00 0.00 49 0.08 0.00 0.00
22 1.08 0.22 0.25 50 0.00 0.00 0.00
23 1.08 0.00 0.00 51 0.33 0.00 0.00
24 0.75 0,00 0.00 52 0.17 0.00 0.00
25 0.75 0.1 0.00 :
26 0.33 0.11 0.00 Average
27 0.58 0.00 0.00 1969 0.44 0.03 0.01
28 0.08 0.00 0.00 1968 0.79 0.57 0.38

“Detection limit - 10* d/24 hr per particle.
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. Table 5.4 Radioparticulate Fallout—1969
- (Gummed Paper Data—Weekly Average)

No. of Particles by Activity Ranges@

= Station Long-Lived - ~ Total

Number | Location Activity 10*-10°} 10°-10°[10°-107|> 107 Particles
107 uCi/ft° | d/24 hr | d/24 hr | d/24 hr |d/24 hr Per Sq. Ft,
Laboratory Area
HP-1 S 3587 0.48 0.23 0.00 0.00 0.00 0.23 -
HP-2 NE 3025 0.94 0.79 ~ 0.06 0.00 0,00 0.85
HP-3 Sw 1000 0.47 0.08 0.00 0.00 0.00 0.08
HP-4 W Settling Basin 0.65 0,21 0.00 0.00 0.00 0.21
HP-5 E 2506 0,72 0.60 0.00 0.00 0.00 0.60
HP-6 Sw 3027 1.65 1.17 0.02 0.00 0.02 1.21
HP-7 w 7001 0.42 0.10 0.00 0.00 0.00 0.10
HP-8 Rock Quarry 0.37 0.06 0.00 0.00 0.00 0.06
HP-9 N Bethel Valley Rd. 0.38 0.10 0,00 0.00 0.00 0,10
HP-10 w2075 2,17 1.47 0.02 0,00 0.02 1.51
HP-16 E 4500 0.50 0.29 0.00 0.00 0.02 0.31
HP-20 HFIR 0.32 0.02 0.00 0.00 0.00 0.02
Average 0.75 0.42 0.01 0.00 0.01 0.44
Perimeter Area

‘ HP-31  Kerr Hollow Gate 0.43 000 000 000 000 0.00
HP-32 Midway Gate 0.51 0.12 0.00 0.00 0.00 0.12

) HP-33 Gallcher Gate 0.37 0.04 0.00 0.00 0.00 0.04
HP-34  White Qak Dam 0.36 0.02 0.00 0.00 0.00 0.02
HP-35 Blair Gate 0.37 0.00 0.00 0.00 0.00 0,00
HP-35 Turnpike Gate 0.41 0.04 0.00 0.00 0,00 0.04
HP-37 Hickory Creek Bend 0.34 0.00 0.00 0.00 0.00 0.00
HP-38 E EGCR 0.33 0.00 0.00 0.00 0.00 0.00
HP-39 Townsite 0.45 0,02 0,00 0.00 0.00 0,02
Average 0.40 0.03 0.00 0.00 0.00 0.03

Remote Area

HP-51 Neorris Dam 0.34 0.04 0.00 0.00 0.00 0.04
HP-52 Loudoun Dam 0.29 0.00 0,00 0.00 0.00 0.00
HP-53 Douglas Dam 0.28 0.00 0.00 0,00 0.00 0.00
HP-54 Cherckee Dam 0.30 0.00 0.00 0.00 0.00 0.00
HP-55 Watts Bar Dam 0.29 - 0.00 0.00 0.00 0.00 0.00
HP-56 Great Falls Dam 0.31 0.02 0.00 0.00 0.00 0.02
HP-57 Dale Hollow Dam 0.34 0.00 0.00 0.00 0.00 0.00
HP-58 Knoxville 0.36 0.00 0.00 0,00 0.00 0,00
Average 0.31 0.01 0.00 0.00 0,00 0,01

9Detection limit - 10* d/24 hr per particle.
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Table 5.6 Concentration of 23| in Air—1969
(Weekly Average)

Units of 107*% uCi/cc

Location
Maximum | Minimum® | Average
ORNL Plant Area 5.28 0.010 0.311

Perimeter Area 0.49 < 0,010 0.018

“Minimum detectable amount of 2211 is 20 d/m. At the average
sampling rate this corresponds to approximately 0,010 x 10-*2
Ci/cc on the perimeter monitors and approximately 0,020 x 1072
' pCi/cc on the Plant monitors. In averaging, one-half of this
. value, 10 d/m, is used for all samples showing a total amount of
. 131 less than 20 d/m.




Table 5.7 Concentration of Radioactive Materials in Rainwater—1969

14

(Weekly Average by Stations)

Station

Activity in Collected

Number Location Rainwater, pCi/ml
Laboratory Area
HP-7 West 7001 0.35 x 10”7 uCi/ml
Perimeter Area

HP-31 Kerr Hollow Gate 0.33 x 1077 uCi/ml
HP-32 Midway Gate 0.31

HP-33 Gallaher Gate 0.34

HP-34 White Oak Dam 0.38

HP-35 Blair Gate 0.39

HP-36 Turnpike Gate 0.36

HP-37 Hickory Creek Bend 0.28

HP-38 E EGCR 0.43

HP-39 Townsite 0.27

Average 0.34 x 1077 pCi/ml

Remote Area

HP-51 Norris Dam 0.60 x 107 uCi/ml
HP-52 Loudoun Dam 0.46

HP-53 Douglas Dam 0.57

HP-54 Cherokee Dam 0.56

HP-55 Watts Bar Dam 0.38

HP-56 Great CGalls Dam 0.41

HP-57 Dale Hollow Dam 0.46

HP-58 Knoxville 0.33

Average

0.47 x 1077 pCi/ml
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Table 5.8

Weekly Average Concentration of Radioactivity in Rainwater—1969
Units of 10=7 uCi/ml

Week 1 amis L pamss | ramss | ek L ams | pams | RAMSS
Number Number
1 0.38 0.37 0.44 29 No Rain No Rain 0,27
2 0.51 0.41 0.92 30 0.12 0.37 0.69
3 0.04 0.02 0.08 31 1.50 1.26 1.48
4 0.06 0.18 0.35 32 0.34 0.89 0.87
5 0.15 0.11 0.09 33 0.20 0.21 0.47
6 0.19 0.21 0.24 34 0.45 0.30 0.81
7 0.17 0.13 0.20 35 No Rain No Rain 0,22
8 0.16 0,29 0.42 36 0.20 0.24 0.19
9 0.26 0.19 0.88 37 No Rain  No Rain No Rain
10 0.27 0.44 0.53 38 0.03 0.10 0.19
11 No Rain 0,07 No Rain -39 0.05 0.14 0.15
12 0.25 0.27 0.39 40 0.12 0.21 0.48
13 0.63 0.49 0.63 41 0.05 0.12 0.18
14 0.48 0.50 0.60 42 No Rain No Rain No Rain
15 0.59 0.47 0.55 43 0.08 0.11 0.14
16 0.40 0.36 0.42 44 0.04 0.07 0.09
17 No Rain No Rain No Rain 45 No Rain No Rain No Rain
18 0.28 0.52 0.48 46 0.31 0.24 0.85
19 1.23 1.20 1.08 47 0.35 0.43 0.48
20 0.76 0.53 0.37 48 No Rain No Rain No Rain
21 1.29 1.15 1.07 49 0.06 0.09 0.12
22 0.72 1.04 1.40 50 0.09 0.09 0.27
23 0.74 1.28 1.67 51 0.05 0.10 0.24
24 0.79 0.86 0.75 52 0.12 0.13 0.15
25 0.32 0.50 0.80
26 0.54 0.37 0.49 Average
27 0.48 0.43 0.71 1969 0.35 0.34 0.47
28 1.15 0.66 0.63 1968 0.27 0.34 0.33
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Table 5.9 Liquid Waste Discharged from White Oak Creek—1969

Curies

Total for Year

Monthly Average

Beta Activity other than Tritium 13
Tritium 12,247

Transuranic Alpha Emitters 0.2

1.08
11021

0.017
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Table 5.12

Caleulated Percent (MPC),, of Radioactivity in Clinch River Water
Below the Mouth of White Oak Creek—1969

% MPC % MPC
Month Triﬁumw Other Rcdionﬁclides )

January 0.21 0,34

February 0.24 _ 0.58

March 0.27 0.50

April 0.35 0.79

May 0.12 0.39

June 0.09 0.33

- July 0.02 ' , 0.23
. August 0.05 0.35
’ September 0.03 0.35
Ociober 0.08 0.47

November 0.08 0.21

December 0.12 0.41

Weighted Average
1969 0.11 0.36
1968 0.07 0.83




20

Table 5.13

Weekly Average Concentration of °°Sr in Raw Milk
In the Immediate Environs of Oak Ridge—1969

Week . Week .
Number pCi/l Number pCi/!
] 18.4 29 19.8
2 20.0 30 19.0
3 22,5 31 19,2
4 17.7 32 17.7
5 23.4 33 17.4
é 19.3 34 19.3
7 18.5 35 14.4
8 24,6 36 18.6
9 24,9 37 16,3
10 19.7 38 18.2
11 21.6 39 15.2
12 20.6 40 18.3
13 20.9 41 9.4
14 20,8 42 9.3
15 18.1 43 *
16 18.4 44 8.8
17 19.8 45 9.1
18 21.1 46 9.0
19 19.5 47 *
20 22,7 48 7.7
21 23,8 49 11.2
22 18.6 50 9.2
23 20,9 51 *
24 17.2 52 9.8
25 17.5
26 27.9
27 18.2
28 19.7 Average 17.8

*No samples collected,
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Table 5.14

Background Radiation in East Tennessee Area—1969

Stations pR/hr

Great Falls 11.1

Dale Hollow 11.8

Crossville 11.3

Watts Bar : 14.4

Rockwood 11.4

Wartburg 10,2

Kingston 12,5

Oliver Springs 11.8

N Lenoir City 10.4
® Clinton 1.7
Norris 11.6

Powell 14.7

Halls Cross Roads 13.7

Strawberry Plains 12.4

Cherokee 11.3

AVERAGE 12,0




Average Gamma Count Rate at the Surface of Clinch River Silt
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Table 5,15

Location Gamma Activity - Counts Per Second
of (48 ¢/s = ~ 0,03 mR/hr
Cross Section 1966 | 1967 | 1969
CRM 51.6 * * 8.1
50.5 Entry of Braden Branch
48.8 * * 19.2
42.8 7.3 7.8 14.8
39.1 * * 18.4
34.7 7.4 7.0 20,1
31.1 6.8 6.8 18.2
29.0 * * 18.7
27.0 * * 15,2
24.9 6.7 7.3 20,5
23.1 Melton Hill Dam
21,5 5.0 2,9 2.4
20.8 Entry of White Oak Creek
19.1 * 8.0 7.4
17.8 * 1.9 1.9
16.3 35.1 16.8 12,0
15.2 * 28.3 12,7
14.0 37.3 28,9 28.7
12.5 * 13.5 1.5
11.0 63.1 48,0 30.9
9.4 * 19.7 18.4
8.0 68.8 60.1 51.5
5.8 67.8 57.0 56.0
4.7 46.9 36.7 37.3
11 46.6 42,0 39.8

*
No measurements taken,

NOTE: No survey made in 1968.
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Table 5.16

Average Gamma Count Rate at the Surface of Tennessee River Silt

Location Gamma Activity - Counts Per Second
of (48 ¢/s = ~ 0,03 mR/hr
Cross Section 1966 [ 1967 | 1969
TRM 570.8 8.9 8.7 8.3
567.6 Entry of Clinch River
562.7 17.3 16.3 15.1
552.7 17.9 12,6 16.4
543.8 12.8 15.5 1.6
532.0 1.5 11.5 11.2
530.0 Watts Bar Dam
509.5 * * 6.5
491.9 12,6 * 11.5
475.1 * * 10.7
471.0 Chickamauga Dam
434.1 * * 7.8
425.2 * * 8.6
425.0 Nickajack Dam
4040 * * 3.2
381.2 ' * * 8.9
354.4 9.5 * 8.8
349.0 Guntersville Dam

*
No measurements taken.

NOTE: No survey made in 1968,
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6.0 PERSONNEL MONITORING

It is the policy of the Oak Ridge National Laboratory to monitor the radiation
exposure of all persons who enter Laboratory areas where there is a likelihood of radi-
ation exposure. Dose analysis is accomplished mainly through the use of personnel
meters, bio-assays, and in vivo counting (whole body counter) techniques.

6.1 Dose Analysis Summary, 1969

6.1.1 External Exposures - No employee received a whole body radiation dose
which exceeded the maximum permissible levels recommended by the Federal Radiation
Council (FRC). The highest whole body dose received by an employee was about
3.8 rem or 32 percent of the maximum permissible annual dose. The range of doses for
persons using ORNL badge-meters is shown in Table 6.1.

As of December 31, 1962, no employee had a cumulative whole body dose which
exceeded the recommended maximum permissible dose as based on the age proration
formula 5(N - 18) (Table 6.2). Only one employee had an average annual exposure
rate that exceeded 5 rem per year of employment (Table 6.3).

The highest cumulative dose to the skin of the whole body received by an employee
during 1969 was about 8.8 rem or 29 percent of the maximum permissible annual skin
dose of 30 rem.

As of December 31, 1969, the highest cumulative dose of whole body radiation
received by an employee was approximately 93 rem. This dose was accrued over an
employment period of about 26 years and represented an average exposure of about
3.6 rem per year.

The highest cumulative hand exposure recorded during 1969 was about 33 rem or
44 percent of the recommended maximum permissible annual dose fo the extremities.

The average of the ten highest whole body doses of ORNL employees for each of
the years 1965 through 1969 are shown in Table 6.4. The highest individual dose for
each of those years is shown also.

The average annual dose to ORNL employees for the years 1965 through 1969 is
the subject of Table 6.5. This rather arbitrary quantity is obtained by dividing the sum
of all doses for the year by the number of employees involved.

6.1.2 Internal Exposure - During 1969 there were no cases of internal exposure
where the deposition of radioactive materials within the body was estimated to have
averaged greater than one-half a maximum permissible body burden.*

4NBS Handbook 69 values are the basis for these determinations.
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Three employees continued to have estimated body burdens of transuranic alpha
emitters (mainly 222Pu) of 35 to 45 percent of the recommended maximum permissible
value.® The ICRP recommends, Publication 6, paragraph 86(a), individuals who
exceed 50 percent of a maximum permissible body burden be placed on a work assign-
ment where the potential for internal exposure is reduced.

6.2 External Dose Techniques

6.2.1 Film Meters - Film meters are issued to all persons who have access to
ORNL facilities in which there is a likelihood of radiation exposures for which monitor-
ing is required. Photo-badge-meters are assigned to all ORNL employees, and to
certain other persons who are authorized to enter ORNL facilities. Temporary meters
may be issued in lieu of photo-badge-meters for short-term use.

NTA (huclear track) film packets are included in all film meters. The NTA films
are processed routinely if the badge-meter is assigned to an individual who normally
works where there may be exposure to neutrons; otherwise the films would be processed
only in the event of a nuclear accident.

Beta-gamma sensitive films from badge~meters issued to full~time employees are
processed routinely each calendar quarter (or more frequently if necessary). Films
used in other meters are processed as conditions of use may require. Films from meters
issued to visitors are processed if there is a likelihood that a radiation exposure was
incurred.

High-level radiation dosimetry components of the badge meters (sulfur, gold,
indium, and metaphosphate glass) are for use in the event that doses exceed the capa~
bility of the monitoring films.

6.2.2 Pocket Meters - Pocket meters (indirect reading, ionization chambers) are
made available at all principal points of entry to ORNL premises. A pair of pocket
meters are carried for the duration of a work shift by persons who work in an area where
the potential for an exposure of 20 mR or more exists during the work shift. Pocket
meter pairs are processed each day by Health Physics technicians and readings of
20 mR or more are reported daily to supervision. Pocket meters are used for a day-to-
day record of integrated exposure.

6.2.3 Hand Exposure Meters - Hand exposure meters are film-loaded finger rings
used to measure hand exposure. Hand exposure meters are issued fo persons for use
during operations where it is likely that the hand dose is such as to exceed 1 rem

S AEC Manual Chapter 0502 requires an evaluation of the radiation exposure status of
an employee when monitoring techniques indicate that a body burden equals or exceeds
50 percent of a maximum permissible limit.
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during the week. They are issued and collected by Radiation and Safety Surveys
Section personnel who determine the need for this type of monitoring and arrange for
a processing schedule.

6.2.4 Metering Resumé - Shown in Table 6.6 are the quantities of personnel
metering devices used and processed during 1969. The number of films processed is
less than the number issued, because those which are issued for accident dosimetry
only are not processed unless there is a likelihood of exposure.

6.3 Internal Dose Techniques

6.3.1 Bio-Assays - Urine and fecal samples are analyzed for the purpose of
making internal dose determinations. The frequency of sampling and the type of radio-
chemical analysis performed are based upon each specific radioisotope and the exposure
potential . Because of the small quantities of radioactive material in most samples,
qualitative analyses are not feasible, and only quanitative analyses for predetermined
isotopes are performed routinely.

In most cases bio~assay data require inferprefation to determine the dose to the
person; computer programs are used for evaluation of extensive data on urinary excre-
tion of *2°Py, An estimate of dose is made for all cases in which it appears that one-
third of a body burden, averaged over a calendar year, may be exceeded.

6.3.2 Whole Body Counter - The whole body counter (an in vivo gamma speciro-
meter) may be used for determining internally deposited quantities of most of the
gamma ray-emitting substances and some of the more energetic beta-emitting sub-
stances. Thus, it provides a direct method of determining body burdens of those sub-
stances.

6.4 Records and Reports

Most records and reports are prepared by automatic data processing (ADP) techni-
ques through the use of high-speed digital computer systems. The IBM 7090, located
at the Computing Technology Center (CTC), provides routine weekly, quarterly, and
annual reports involving external dose data. A typical weekly report is shown in
Table 6.7; a typical quarterly report is shown in Table 6.8. An IBM 360, operated by
the ORNL Math Panel, is used to prepare the weekly pocket meter report (Table 4.9)
as well as the weekly, quarterly, and annual bio-assay reports. A sample of the
Weekly Bio-Assay Sample Status Report is shown in Table 6.10.

A quarterly and an annual report (Table 6.11) based on results of analysis by the
whole body counter (IVGS) are prepared by the IBM 360 at CTC.
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A quarterly and an annual report of occupational injuries are processed by the IBM

360 at ORNL.

An individual external dose summary (Table 6.12) is prepared annually be updat-
ing on the IBM 360 ot CTC.

Body burden estimates of #3°Pu are prepared in report form (usually quarterly) by
use of the IBM 7090 at CTC.

Permanent files are maintained at Applied Health Physics and Safety Headquarters
for each individual who is assigned an ORNL photo-badge-meter. An IBM card cross-
indexing system is maintained at the principal monitoring stations for the purpose of
expediting meter assignments. These IBM cards are compatible with the various
computer programs and provide for the internal audit of all personnel monitoring record
data.

Copies of the ADP reports, both temporary and final, are maintained for both the
internal and external dose programs. Data used in the ADP program are stored on
computer-quality magnetic tapes. Data pertinent to the work of the dosimetry groups
and information used in the non-ADP reports are maintained in record form by the Dose
Data Group.
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Table 6.1 Dose Data Summary for Laboratory Population
Involving Exposure to Whole Body Radiation—1969

Number of Rem Doses in Each Range

Group Total
0-1 1-2 2-3 3-4 4-5 5-6 6up
ORNL Employees 5443 90 25 2 0 O 0 5560
ORNL-Badged 236 0 0 0 0 O 0 236
Non-Employees
TOTAL 5679 90 25 2 0 O 0 5796
Table 6.2 Average Rem Per Year Since Age 18—1969
Number of Doses in Each Range Total
- 0-2,5 2,5-5,0 5,0-7.5 7.5 up
ORNL Employees 5554 6 0 0 5560

Table 6.3 Average Rem Per Year of Employment at ORNL—1969

Number of Doses in Each Range
0-2,5 2,5-5,0 5,0-7.5 7.5 up

Total

ORNL Employees 5536 23 1 0 5560
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" Table 6,4 Average of the Ten Highest Whole Body Doses
and the Highest Individual Dose by Year

Average of the

Year Ten Highest Doses The Highest Dose

(Rem) (Rem)
1965 3.50 4.41
1966 3.81 ' 4,85
1967 4,01 5.10
1968 4,11 4,71
1969 2,84 3.79

Table 6.5 Average Annual Whole Body Dose
to the Average ORNL Employee

Year Average Dose

(Rem)
1965 0.123
1966 0.126
1967 0.142 -
1968 0.114

1969 0.088
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Table 6.6 Personnel Meter Services

Pocket Meter Usage

1. Number of Pairs Used
ORNL
CPFF

Total
2. Average Number of Users per Quarter

ORNL
CPFF

Total
Film Usage
1. Films Used in Photo-Badge-Meters
Beta-Gamma
NTA
2. Films Used in Temporary Meters
Beta~Gamma
NTA
Films Processed for Monitoring Data
1. Beta-Gamma

2, NTA

3. Hand Meter

1967 1968 1969
150,748 143,572 128,024
19,344 5564 7,228
170,092 149,136 135,252
1,408 1,273 1,149
252 94 120
1,660 1,367 1,269
20,800 22,100 20,930
10,300 10,940 10,360
4,930 8,850 8,440
1,600 2,860 2,730
21,150 22,720 21,800
1,580 1,190 1,400
2,490 1,110 1,100

.’
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Table 6,12 Typical Individual External Dose Summary

Name - Employee AN

I.D. Number
S.S. Number
Birth Date

Activation Date

Year

1961

Total

1962

Total

1963

Total

1964

Total

1965

Total

QIR

w oo+ Fw o *75§'¥’4

Fw o

221-16-0038
6/17/28
1/16/48

Rem for Qtr
Skin Body
26 .19
.20 .16
.29 a2
iy .36
.33 .30
.56 148
.69 oSk
.59 .51
61 .5C
.53 A3
.78 43
.03 .03
.0k .03
.02 .01
.02 .01
.09 Lol
.25 A2
40 22
A48 .28
RS .21

Symbol
oC

DO

Cumulative recorded total rem to
whole body since activation date.

Definition

Dose data other than that
reported herein

Rem for Year

Skin

Body

DC Prior to 1961

1.30

2.17

1.95

17

1.5%

.83

1.83

1.39

.09

.83

Yes (3)

Rem

22.13

22.96

2h.79

26.18

26.27

27.10
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7.0 LABORATORY OPERATIONS MONITORING

Radiation incidents are classified according to a severity index system developed
over the past several years.® The method serves to index unusual occurrences accord-
ing to degree of severity and permits a system of analysis regarding Applied Health
Physics and Safety practices among Laboratory operations. This report summarizes the
unusual occurrence frequency rate and discusses some of the problems encountered
among Laboratory facilities.

7.1 Unusual Occurrences

During 1969 there were 12 unusual occurrences recorded which represents a
decrease of 40 percent over the number reported for 1968 (Table 7.1). The number
for 1969, twelve, is approximately 45 percent below the five-year average of 22 for
the years 1965 through 1969. The frequency rate of unusual occurrences among
Laboratory divisions involved (Table 7.2) is known to vary in relationship to the quan-
tity of radioactive materials handled, the number of radiation workers involved, and
the radiation hazard potential associated with a particular operation or facility.

Seven of the incidents reported during 1969 involved area contamination that was
handled by the regular work staff without appreciable production or program loss.
One incident required the partial shut-down of a facility and several man=-hours of
effort were expended during the cleanup campaign. Five occurrences involved person-
nel contamination requiring decontamination under medical supervision, and one in-
cident involved the hand exposure to an employee that required imposition of minor
work restrictions.

7.2 Radiation Surveys

During 1969 Radiation and Safety Surveys personnel assisted the operating groups
in keeping the contamination, air concentration, and personnel exposure levels well
below the established maximum permissible limits. Through seminars, safety meetings
and informal discussions with supervision, they assisted in reducing or eliminating a
number of problems associated with radiation protection at the Laboratory. The
following is a brief description of some of the problems and methods of solution.

7.2.1 Transfer of Uranium to the TRUST Facility, Building 3012 - Health Physics
assisted the Chemical Technology Division in developing procedures for and provided
on-the-job surveillance of the transfer of 1047 Kg uranium 75% 235U, 11% *23U) to
the TRUST (Thorium Reactor Uranium Storage Tank) Facility. The TRUST Facility,
completed in 1968, was designed to receive, transfer and store indefinitely the highly

€See ORNL-3665, Applied Health Physics Annual Report for 1968, pp. 14-15.
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enriched uranium from the Indian Point reactor fuel. Nuclear Fuel Services, West
Valley, New York, processed the fuel. Purified uranyl nitrate solution was shipped
to ORNL in drums containing 10-liter "safe" plastic bottles. A total of 24 shipments
commencing December 16, 1968, and ending February 6, 1969, was required to
transfer a total of 527 containers.

Exposure rates near the surface of the plastic bottles ranged from 200 mR/hr to
600 mR/hr due to the 232U content (120 parts 232U per 10° parts uranium). With
careful monitoring and the cooperation of all personnel involved the transfers were
completed with no significant release of contamination; with an average exposure for
the period of ~20 mR/man-day; and the highest exposure for the period was 650 mR.

Air sparging of the storage tank prior to subsequent monthly samplings resulted in
high radiation levels in the TRUST off-gas system due primarily to deposition of *“Rn
daughters at a pressure control valve and on the off-gas filters. Temporary Radiation
. Zones were established to control access to these areas until the activity decayed to
safe levels. An entrainment separator and an SGN mini-caisson high efficiency filter
have been installed to reduce this problem.

7.2.2 Renovation of Cell 7 of the High Radiation Laboratory Analytical Facility
(HRLAF), Building 3019 - Health Physics consultation and on-the-job surveillance were
provided during renovation of HRLAF Cell 7 for installation of a spectrophotometer
facility. Removal of the old cell pan and equipment, decontamination, and applica-
tion of shielding on residual "hot" spots reduced cell radiation levels from > 10 rad/hr
"to < .5 rad/hr. Numerous entries into the cell were through a wood-framed plastic
tent which greatly enhanced contamination control and minimized the effects on the
ventilation of adjacent cells. The installation was completed with no spread of con-
tamination outside established control zones and with exposures to personnel well
within permissible limits.

7.2.2() Additional Hurst Threshold Detector Units Installed, Building 3019 - The
quantities of fissile material in storage or in process in the Radiochemical Pilot Plant,
Building 3019, have increased considerably. The Chemical Technology Division,
implementing recommendations by Health Physics, installed additional Hurst Threshold
Detector Units in the Penthouse, Cell 4, Room 211, Room 502, and Building 3100. All
units were installed in recovery tubes accessible from outside the buildings.

7.2.3 Applied Health Physics and Safety Assistance During a Series of Hot Cell
Experiments in Building 4507 - Applied Health Physics and Safety personnel providad
radiation monitoring assistance during a series of six hot cell experiments made in
Cell 2 of Building 4507 in which short-decay stainless steel-clad, sol-gel 15 percent
PuO9—85 percent UO9, which had been irradiated to about 20,000 Mwd/ton
(U + Pu), was processed. A gloved box with bag-out facilities was installed at the
cell opening for the removal of gas and liquid samples. All cell openings were moni-
tored for the removal of samples and waste materials. The experiments were completed
without significant contamination spread or personnel exposure.
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7.2.4 Addition of Shielding Studies Facility at Building 6010 - A shielding
studies facility was added to ORELA during calendar year 1969. The facility utilizes
the 165° flight path and is located on the northwest corner of Building 6010. Prelimi-
nary radiation measurements have been made but more meaningful results will be
obtained when the final geometry of the beam and arrangement of the experimental
equipment has been determined.

7.2.5 ORELA Acceptance Phase for Operational Purposes - The Oak Ridge Linear
Accelerator (ORELA) was accepted for use and became operational during 1969.
Detailed radiation surveys made while the machine was delivering near maximum beam
current indicate the design shielding is effective in reducing the penetrating radiation
generated by the machine to acceptable levels in all areas other than where beams of
radiation were intended. Those areas where elevated levels of radiation were found,
outside of interlocked areas, had been anticipated and exposure to personnel in such
areas are to be controlled through enforcement of limited access. Response of the
stack air monitor indicates production of airborne radioactive contaminants during
operation of the accelerator is also within range of predicted values and is acceptable
for discharge (only gases are released, as particulate matter is filtered). Personnel
monitoring data available to date indicate that a major portion of the radiation expo-
sure sustained by personnel at ORELA will be a result of maintenance efforts during
accelerator down times. Dose rates of ~ 250 rad/hr at 2 inches from the side of an
unshielded target have been observed eight hours after accelerator shut-down. General
background in the target room with the target shielded by 4 inches of lead was observ-
ed to be as high as ~ 100 mrad/hr one day after shut-down.

'7.2.6 Annual Survey of X-Ray Equipment - All operating X-ray units in use at
ORNL were reviewed during the year. The review focused on the following items:
(1) clean and adequate identification of X-ray machine and work areas in which the
machines are located, (2) radiation leakage around the machine, (3) operation and
integrity of interiocks and other safety devices, (4) person primarily responsible for
X-ray machine and designated operators for same, (5) changes in equipment or experi-
ments since the last review, (6) blueprints and/or diagrams of safety equipment,
(7) written operating procedures. Progress toward standardization in items 1, 3, 6,
and 7 continues with considerable emphasis on 6 and 7.

7.2.7 Applied Health Physics and Safety Activities in the Transuranium Research
Laboratory during 1969 - The TRL staff of five Applied Health Physics and Safety
personnel continued to collaborate with TRL researchers, working directly with them
in planning and conducting specific experiments with transuranium isotopes at the TRL.

In addition, TRL Health Physics personnel continued their functions of inspecting,
testing, and operating all stages of the building containment and air cleaning systems.
In this regard the policy of containing significant quantities of radioactive material in
approved enclosures and the requirement for monitoring at appropriate times at the
enclosure continue to be observed. Forty enclosures are now in use including 3' and &'
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gloved boxes, lead-shielded gloved boxes, concrete-shielded manipulator cells and
custom-made enclosures for special apparatus.

Typical areas in which the Health Physics staff is providing experimental assistance
include: preparation of organo~metallic compounds under inert atmosphere, studies
involving the search for super-heavy elements in nature, chemical separation and pre-
paration of special transuranium targets for cyclotron bombardment, research assistance
at the ORIC, and microchemical CHN analyses and spectrophotometric analyses of
compounds of the transuranium elements. .

Other activities included the establishment of a routine program utilizing LiF-
Teflon dosimeters for special monitoring problems related to TRL operations, and
planning the construction of a manganese sulphate bath facility for the absolute cali-
bration of 2°2Cf and other neutron sources of interest to TRL researchers.

In collaboration with GE and C air handling engineers a system was designed and
tested for monitoring airflows through TRL enclosures to assure appropriate ventilation
and dilution in the enclosure.

Interaction with personnel from other installations regarding problems related to
the handling of transuranic materials included conferences with representatives of
Battelle~Northwest, Savannah River Plant, LRL, Berkeley, ORAU, N. C. State Univer-
sity, Rocky Flats, etc.

Studies were begun by the Health Physics staff regarding the use of Halon-1301 as
a fire extinguishing agent and possible explosion suppression agent for TRL gloved boxes
and cells.

7.2.8 Health Physics Coverage at the Radio Isotopic Sand Tracer Project - In a
repeat performance of a project instituted during 1967 a representative of the Radiation
and Safety Surveys Section acted as the project health physicist at the Radio Isotopic
Sand Tracer Tests, conducted by the Technical Services Group of the Isotopes Division
for the U. S. Corps of Engineers at Point Conception, California, and at Point Mugu,
California. The tests involved placing radioactive sand (tagged with 1987299 Ay) off-
shore in the ocean and tracing its movement along the ocean floor by use of a specially
designed radiation detection system. The Health Physics representative provided on-
the-job surveillance, served as custodian of radioactive material as well as assuring
that all Federal and State regulations pertaining to the handling of radicactive mate-
rial were followed. The tests were completed without any significant contamination
or exposure problems.

7.2.9 Renovation and Conversion of Cell 5, Building 3028 - Cell 5, a multi-
kilo=curie (MKC) cell which had been used to process °Sr sources was completely
stripped of all equipment. Health Physics helped develop procedures for the removal
of the grossly Sr contaminated (1000 rem/hr at 3 feet) equipment and provided on-the-
job surveillance during the removal of all material and subsequent decontamination of
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the cell. All persons working on this job were dressed in air-supplied plastic suits.
Because of the high radiation readings, it was necessary to handle some of the equip-
ment remotely. All waste was placed in lead-lined Dumpsters for transfer to the burial
ground. After contamination levels were reduced to insignificant levels, new service
equipment was installed and modifications were made so that an inert atmosphere could
be obtained in the cell if desired.

This is the first MKC cell at ORNL to be modified in this manner. Careful plan-
ning and rigid controls played a large part in this program being completed without any
significant contamination or radiation problems.

7.2.10 Removal of Shipping Barricade and Installation of Alpha Handling Facility
at Building 3038 = Approximately thirty feet of the shipping barricade including the
Radio Isotope storage racks were removed from Building 3038. Health Physics helped
develop procedures for the removal of the grossly 3, y-contaminated (1000 rem/hr at
6 inches) concrete and provided on-the-job surveillance. An enclosure of sheet plastic
was constructed around the part to be removed and all persons working inside the enclo-
sure wore air-supplied plastic suits. A layer of wet sand was spread over the grossly
contaminated floor. This served as shielding and prevented spread of contamination
while the floor was chipped with jackhammers. The sand and chipped concrete were
placed in metal cans, bagged in plastic, sealed and transferred to the burial ground.
When the contamination levels were reduced to an insignificant level construction of
the Alpha Handling Facility was begun.

This facility will contain five 5 ft. x 5 ft. stainless steel, H,O shielded, remote
handling cells, The cells are so constructed that an inert cfmospﬁere can be obtained
if desired. By careful planning this program was completed without any significant
contamination or exposure problems.

7.2.11 The Decontamination and Installation of New Processing Equipment in-
Cell G, Building 7930 (TURF) - Cell G in Building 7930 (TURF) was decontaminated

by removing the 222U which had been processed in the cell for use as fuel for the
MSRE. Initial entries in the cell were made with air-supplied plastic suits. The stain-
less steel ceiling, walls and floor were hand scrubbed and jet hosed at least three
times. Airborne activity levels in the cell were brought down to well below MPC,
values enabling later entries in the cell without the need for respiratory protection.

Installation of new equipment in the cell was started in November. This equip-
ment is to be used in the final purification of 252Cf and *°3Cf, an extension of a TRU

program.

7.2.12 Operations Involving the Molten Salt Reactor (MSRE), Building 7503 -

The MSRE was successtully operated during 1969 for 4,165 equivalent full-power hours.
With the exception of one relatively minor release of airborne activity in the reactor
bay, surface contamination and air activity levels were kept well below permissible
values throughout the building. The reactor was shut down in December and is now on
standby .
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7.2.13 Applied Health Physics and Safety Assistance during Experiments and
Target Rod Problems at the HFIR (Building 7900) - Two major experiments were conduct-
ed in the HFIR during the year. One was a high temperature graphite fuel irradiation
test and the second involved the attempted formation of **2Fm in a pneumatic rabbit
tube inserted into the target rod region. A relatively short-term boiling water experi-
ment was conducted in the hydraulic rabbit position, which is the center of the fuel
elements. A target rod was simulated using a tungsten rod clad in stainless steel, with
boiling being detected primarily by use of thermocouples. Dose rates to personnel
conducting the experiments were minimal and the experiments were completed without
incident.

Cracks in the HFIR target rods recurred for the first time since the initial cracks
appeared two years ago. This further contaminated the reactor primary coolant system
with alpha, primarily #**Cm. The target rods have been redesigned to make them
more reliable, and these have withstood irradiation several times longer than any other

rod.

An instrument was developed and placed in service to aid in the detection of HFIR
target rod leaks. It performs its function by detecting the neutrons resulting from
spontaneous fission of the transplutonium elements which leak from the target rods into
the primary coolant stream. Smears and air samples taken in the building indicate that
tritium and all other radioactive materials are well below allowable limits.

7.2.14 Health Physics Assistance during the Modification of Exhaust System in
Building 3517; Cleanup of Cell 15 and Utilization of Cell 10 as a Storage Area in the
Same Facility = The processing of multi-curie quantities of dry powder in Building 3517
continues to present unique problems in both contamination and exposure control.
Modification of the exhaust system by the addition of a header through the high-bay
area has improved bay containment, thus, reducing the spread of particulate activity
throughout the building from a release within the bay area.

Cleanup of Cell 15 (the waste removal cell) is under way and a new waste carrier
has been put into service. This carrier is a bottom loader designed to handle drums
through the top of Cell 15. It is hoped that the use of this carrier will eliminate the
routine loading of a stainless steel Dumpster in Cell 15 and some of the problems which
were associated with this operation in the past.

Also at 3517, Cell 10 west has been utilized as a storage facility for curium and
plutonium. At the close of 1969 this facility contained kg quantities of curium and
~ 400 grams of plutonium.

7.2.15 The Renovation of Lab 4, Building 3508, in an Effort to Improve Contami-
nation Control and Minimize Exposure to Personnel -~ The introduction of the trans--
plutonium elements into Building 3508 has taxed the facility for controlling the spread
of contamination and minimizing exposures. The renovation of Lab 4 was an effort to
improve both. Fifteen of the original glove boxes were disconnected and removed to
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the burial ground with a minimum spread of contamination. The room was decontami-
nated to an acceptable level and the floor was given a heavy epoxy covering. The
glove boxes were replaced with individual portable boxes which, while offering no
better shielding, can be removed from the system once they have become so highly
contaminated as to pose either a contamination or radiation hazard.

7.3 Laundry Monitoring

There were 803,330 articles of wearing apparel monitored at the laundry during
1969. Approximately eight percent were found contaminated. Of the 406,985 khaki
garments monitored during the year, 207 were found contaminated. This was an increase
of about 50 percent from last year.

There were 10,591 full-face respirators cleaned and monitored during the year.
Of this number, 822 required additional decontamination measures prior to being
placed back in service. Also, 6,814 respirator canisters were cleaned and monitored.




Table 7.1 Unusual Occurrences Summarized for the 5 ~Year Period Ending with 1969

1965 1966 1967 1968 1969
Number of Unusual Occurrences Recorded 4] 22 16 20 12

A.  Number of incidents of minor consequence
involving personnel exposure below MPE
limits and requiring little or no cleanup

effort vivveiecencennes ceeesecnesscnnssesssessserssnerenne 11 8 5 7 4

B.  Number of incidents involving personnel
exposure above MPE limits and/or result-
ing in special cleanup effort as the result
of contamination....... tesscarsensasessessssansrsosass 30 14 11 13 8

1. Personnel EXposures .......ccceeaeensnenecenens 12 8 5 9 6

a. Nonreportable overexposures with
minor work restrictions imposed....... eee 11 8 5 9 6

b. Reportable overexposures with
work restrictions imposed.........coervenes 1 0 0 0 0

2. Contamination of Work Ared .eeeeeevnvnen. 28 14 11 13 8

a. Contamination that could be
handled by the regular work
staff with no appreciable de-
partmental program 1oss .........ceeeeene. 27 12 1 13 7

b. Required interdeparimental assis-
tance with minor departmental
program loss....ceceeeeecnenee ceersnssnesnases 1 2 0 0 1

c. Resulted in halting or temporarily
deterring parts of the Laboratory
PrOGIOM .ivverecosecorensosssesoncnresnsnseses 0 0 0 0 0
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Table 7.2 Unusual Occurrence Frequency Rate within the Divisions
for the 5-Year Period Ending with 1969

Division No. of Unusual Occurrences  5-Year Lzzrc'fe::al
1965 1966 1967 1968 1969 Total (5-Ye.ar Period)

Analytical Chemistry 6 1 3 4 1 15 13.5
Biology 1 1 2 1.8
Chemical Technology 8 3 4 5 4 24 | 21.6
Plant and Equipment 2 2 1 5 4,5
Electronuclear Research 1 1 2 1.8
Health Physics 2 2 1.8
‘ Isotopes 10 8 4 6 2 30 27.0
) Metals and Ceramics 1 1 3 2.7
Neutron Physics 2 2 1.8
Operations 8 4 2 14 12,7
Physics 2 1 1 4 3.6
Reactor 2 3 1 6 5.4
Reactor Chemistry 1 1 .9
Solid States 1 1 .9
TOTALS m 2 1% 2 12 M 100.0
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8.0 INDUSTRIAL SAFETY

The safety record for 1969 was the second best in the history of the Laboratory.,
ORNL experienced only two Disabling Injuries during the year. There were fewer
Serious Injuries reported this year (1969) than for any year for the past five years. The
number of medical treatment cases for 1969 also showed a continuing decline as com=
pared with 1968,

8.1 Accident Analyses

The Disabling Injury Frequency Rate for 1969 was 0.27. The average frequency
rate for the previous five years, 1964-1968, was 0.94. The Disabling Injury history
of the Laboratory for the five-year period 1965 through 1969 is shown in Table 8.1.
The Disabling Injury frequency rates since the inception of Union Carbide as the con-
tractor at ORNL are shown in Table 8.2.

There were 13 divisions which did not have a Serious or Disabling Injury during
1969. There are 16 divisions which have accumulated 1,000,000 or more hours since
the last Disabling Injury. The Serious Injury, Disabling Injury, and exposure-hour
data for ORNL divisions are shown in Table 8.3.

Table 8.4 includes injury data for the four facilities—ORNL, Paducah, Y-12,
and ORGDP. The frequency rates for Disabling Injuries for three of the four Carbide
facilities increased in 1969 as compared with 1968. The frequency rates for Serious
Injuries also increased at two of the facilities. Serious Injuries at ORNL decreased
from 72 in 1968 to 37 in 1969. The frequency rates for Disabling Injuries and Serious
Injuries at ORNL for the past five years, 1965-1949, are shown in Table 8.5.

There were 1,175 injuries (includes first aid, Serious Injuries, and Disabling In-

juries) reported during 1969. Tables 8.6, 8.7, and 8.8 show injury data according to
type of accident, the nature of the injury, and the part of body injured.

8.2 Analyses of Disabling Injuries

Following are brief analyses of the two Disabling Injuries experienced at ORNML
in 1969.

Date of Injury - 8/21/69

A machinist was winding emery paper on the end of an aluminum polishing mandrel
chucked in a 3/8" variable speed drill motor. The mandrel was a 1/2" aluminum rod,
about 11" long, with one end turned down to 3/8" to fit the chuck, and the other end
slit lengthwise to hold the paper.
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The machinist folded a piece of fine emery paper to five thicknesses, resulting in
a piece about 10" by 2". He placed one end of the folded paper in the slit, and with
the drill motor lying on the workbench, jogged the switch with his right thumb to
rotate the mandrel while guiding the paper with the fingers of his left hand.

He allowed his left index finger to be caught between the rolled paper and the
free end, while simultaneously activating the switch. This twisted his finger and jerk-
ed the drill from his right hand.

He sustained a dislocation of the first joint of his left index finger. Surgery under
general anesthesia was necessary to reduce the dislocation, resulting in one day lost
from work.

Date of Injury - 10/21/69

Four men were gathered around a table looking at facility drawings. The table
was parallel to a control panel with about a 3-foot aisle between. One of the men
was seated at the table in a straight chair with his back to the control panel.

A foreman started from one end of the table to the other in order to see a drawing
better. To do so he had fo pass between the chair and the panel board, a clearance
of 15-18 inches. As he passed behind the chair, he thinks that his pant leg caught on
a projection from the panel board, throwing him off stride. His toe caught on a chair
leg. He stumbled forward, falling against a metal cabinet and to the concrete floor.
He felt pain in his hip immediately and was sent to the dispensary by ambulance.

After the fall, it was observed that the lowest instrument chasis in a rack directly -
behind the chair had been left projecting about 3 inches from the control panel. The
bottom of this chassis was approximately 14 inches from the floor. This could have
been the point on which the pant leg caught.

8.3 Safety Awards

A new Safety Incentive Plan was instituted on January 1, 1969, which added
Serious Injuries as a factor in award calculation. This and a separation of employees
info groups with their award values depending partly on the group's performance gave
a more local and personal accent to safety achievement.

a. Installation-Wide Award - When Laboratory employees complete 1,000,000
labor hours without a Disabling Injury, each participant is credited with $1.00.

b. Group Award - When a group works an entire calendar month without a
Serious Injury, each member of the group is credited with $0.50. In general, groups
consist of individual divisions. Some smaller divisions were combined into single
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groups when they reported to the same director. Because of its size, Plant and Equip-
ment was subdivided into 22 groups.

Seven 1,000, 000-hour injury-free periods were achieved. Groups achieved from
a low of nine to a high of 12 months without experiencing a Serious Injury. Thus,
annual awards varied from $11.50 to $13.00 ($7.00 instaliation-wide plus from $4.50
to $6.00 group). Gift certificates were awarded rather than cash or merchandise.

Almart Stores of Knoxville was awarded the bid and furnished certificates with a face
value of 25 percent above the earned amount.
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Table 8.1 Disabling Injury History - ORNL, 1969

1965 1966 1967 1968 1969

Number of Injuries 18 4 4 1 2
Labor Hours (Millions) 7.7 7.8 8.0 78 7.5
Frequency Rate 2,34 0.51 0.50 0.13 0.27
Days Lost or Charged 2816 231 245 60 67

Severity Rate 366 30 31 8 9
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Table 8.2

ORNL Disabling Injury Frequency Rates Since Inception of Carbide Contract
Compared with Frequency Rates for NSC,* AEC and UCC

Year ORNL NSC AEC uccC
1948 2,42 11.49 5.25 5.52
1949 1.54 10.14 5.35 4,91

1950 1.56 9.30 4.70 4,57
1951 2,09 9.06 3.75 4,61

1952 1.39 8.40 2,70 4,37
1953 1.43 7.44 3.20 3.61

1954 0.79 7.22 2,75 3.02
1955 0.59 6,96 2,10 2,60
1956 0.55 6.38 2,70 2,27
1957 1.05 6.27 1.95 2,41

1958 1.00 6.17 2,20 2,21

1959 1.44 6.47 2,15 2,16
1960 0.94 6.04 1.80 1.92
1961 1.55 5.99 2,05 2,03
1962 1.45 6.19 2,00 2,28

1963 1.55 6.12 1.60 2,10
1964 1.07 6.45 2,05 2,20
1965 2,34 6.53 1.80 2,40
1966 0.64 6.91 1.75 2,57
1967 0.50 7.22 1.55 2,06
1968 - 0.13 7.35 1.24 2,24

1969 0.27

! National Safety Council (NSC), all industries,
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Table 8.5 ORNL Injury Frequency Rates—1965-1969

Year f:irififs Dli:?frlii:f
1965 12,60 2,34
1966 11.90 0.64
1967 11.08 0.50
1968 9.3 0.13
~. 1969 4,92 0.27
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Table 8.6 Number of Accidents by Types

Type of Number of

Accident Accidents
Struck Against 459
Struck By 313
Slips, Twist 141
Caught In, On, or Between 78
Falls 58
Inhalation, Injection 9
Contact Temp Extremes 10
Electrical 0
Others 107
TOTAL 1175

Table 8.7 Number of Accidents by

Nature of Injury

Nature Number of

Of Injury Accidents
Abrasion, Laceration 479
Contusion 219
Strain 137
Eye 36
Burns (Temp) 56
Sprain 27
Burn (Chem) 16
Burn (Flash) 3
Fracture, Dislocation 6
Other 196
TOTAL 1175
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Table 8.8 Number of Accidents Relative to
Part of Body Injured

Body Area Percentage Total Injuries
Eyes 8.7 102
Head 7.2 84
Arms 10.5 123
Shoulder-Chest 2.1 28
Back 2.0 106
Trunk 2.6 31
Hands 11.2 132
Fingers 35.7 419
Legs 7.7 89
Feet 3.7 43
Toes 0.7 8
General 0.9 10

TOTAL 100.0 1175
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2.0 LABORATORY ASSAYS

Laboratory Assays Units provide laboratory support to the Health Physics Monitor-
ing Sections. These services include (1) the analysis of body fluids and excreta (bio-
assay) for the monitoring of personnel for internal radiation exposure, (2) the radio-
chemical analysis of environs samples, (3) counting services for the environs monitor-
ing and radiation survey programs, (4) autoradiography, and (5) whole body counting
(in vivo gamma spectrometry).

9.1 Bio~Assay Analysis

The number and types of analyses performed by the Bio-Assay Unit during 1969 are
given in Table 9.1. A total of 5,370 analyses were performed which included 5, 172
analyses on samples submitted by donors and 198 analyses on standard and blank samples
analyzed for control purposes. Approximately 93 percent of the samples were anclyzed
for either the alpha emitters or strontium.

9.2 Counting Facility

The counting facility processed 188,894 samples during 1969. A tabulation of
the number and types of samples counted is presented in Table 9.2. The total number
of samples processed was about the same as the previous year.

9.3 Environs Monitoring Sample Analysis

Table 9.3 presents the number and type of environs samples analyzed and the type
of analysis performed on each type of sample. A total of 5,169 samples were analyzed
during 1969 as compared with 5,274 samples analyzed in 1968. Analysis of environs
monitoring samples may range from a single determination to as many as 12 determina-
tions per sample depending upon the radionuclides present. The methods used by the
various analytical groups are generally described in the ORNL Master Analytical
Manual .

9.4 Autoradiography

There were 1,797 films processed during 1969 in support of radioparticulate studies
conducted by the Environs Monitoring Units.”

”Methods described in ORNL-2601, Radioactive Waste Management at Oak Ridge
National Laboratory.
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9.5 Whole Body Counter

During the calendar year 1969 the whole body counting program included 1,108
whole body or thorax counts. Nine hundred fifty-two or approximately 86 percent of
these counts indicated normal human spectra. There was no case, based on data
collected by the IVGS, for which the AEC reportable level for occupational workers
(one=half of a permissible body burden averaged over the year) was exceeded.

In addition to the whole body and thorax counts noted above, several counts were
made with the wound probe following injuries in contaminated areas. About 200 count-
ing analyses were performed for calibration, radionuclide identification, and develop-
ment of analytical techniques.
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Table 9.1 Bio-Assays Analyses—1969

Analytical Procedure Number of Analyses }
" Urine:

S2p 40

Trans Pu 606

Sr " 1569

u 609

Ce 24

°H 163

137Cs 301

239py 1629

Np 7

#°Co 52

Ru 26

Others 56

Total 5089

Fecal:

Pu 40

Sr 3

U 3

Trans Pu 38

Others 6

Total 90

Standards and blanks 198 )

TOTAL 5370
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Table 9.3 Environmental Monitoring Samples—1969

Sample Type

. Monitoring network

filters

Gummed paper fallout
trays

Rain water

White Oak Dam
effluent

Clinch River water

Raw milk

Pasture grass

Potable water

Silt composites

60

Type of Analyses

Gross beta, autoradiogram

Gross beta, autoradiogram

Gross beta

Gross beta, radiochemical,

gamma spectrometry

Gross beta, radiochemical,

gamma spectrometry
Radiochemical

Radiochemical, gamma
spectromefry

Radiochemical, gamma
spectrometry

Radiochemical, gamma
spectrometry

TOTAL

Number
Samples
1703

1508

770

545
20

436

180

5169
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10.0 HEALTH PHYSICS INSTRUMENTATION

The Health Physics Division shares with the Instrumentation and Controls Division
the responsibility for the selection of electronic radiation monitoring instruments used
in the ORNL health physics program. Normally, the Health Physics Division is
responsible for determining the need for new instrument types and modifications to
existing types, for specifying the health physics requirements and for approval of the
design. The Health Physics Division is also responsible for calibrating all instruments
used in the health physics program and is allocated the funds for maintenance of these
instruments. Maintenance is performed or cross-ordered by the Instrumentation and
Controls Division.

Non-electronic personnel monitoring devices are designed, tested, calibrated and
maintained by Health Physics Division personnel.

10.1 Instrument Inventory

The electronic instruments used in the health physics program are divided, for
convenience in servicing and calibrating, info two classes: the first class includes
battery-powered portable instruments; the second class includes the stationary instru-
ments that are AC powered., Portable instruments are assigned and issued to the Radi-
ation and Safety Surveys Units. Stationary instruments are the property of the ORNL
division which has the monitoring responsibility in the area in which the instrument is
located. Table 10.1 lists portable instruments assigned at the end of 1969; Table 10.2
lists stationary instruments at the X-10 site in use at the end of 1969. There were net
increases in 1969 of 40 portable instruments and 23 stationary instruments.

During 1969, 500 new pocket meters, 318 new fiber dosimeters (200 mR range)
and 33 personal radiation monitors (PRM) were issued by ORNL Stores. The pocket
meters issued were replacements for instruments which had been lost or damaged.

Inventory and Service Summaries for health physics instruments are prepared on an
IBM 360. These computer programmed reports enable the Instruments Group to main-
tain a current inventory on most health physics instrument requirements.

The allocation of stationary health physics monitoring instruments at the X-10 site

by division is shown in Table 10.3.

10.2 Calibration Facility

The Health Physics Division maintains a calibration facility for the calibration
and maintenance of portable radiation instruments and personnel metering devices.
The facility is equipped with calibration sources, remote control devices, and shop
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space for the use of Instrumentation and Controls Division maintenance personnel.
Health Physics personnel assign, arrange for maintenance of, calibrate, provide de~
livery services for, and maintain inventory and servicing data of all portable health
physics instruments.

Portable instruments should be serviced (1) whenever repairs are needed, (2) at
least once each two months for those which have replacement-type batteries, and
(3) at least once each three months for those instruments which have "permanent"

(rechargeable) batteries. The number of calibrations of portable instruments for 1969
is shown in Table 10.4.

Stationary instruments are calibrated by Calibrations Group personnel or by Radi-
ation and Safety Surveys personnel who use sources which are designed, standardized,
and provided by the Calibrations Group.




Table 10.1 Portable Instrument Inventory—1969

Instruments - Instruments Assigned
Instrument Type Added Refired Inventory
1969 1969 Jan. 1, 1970
GM Survey Meter 24 0 480
Cutie Pie 14 0 464
Alpha Survey Meter 22 0 260
Neutron Survey Meter 0 99
Miscellaneous 0 40
TOTAL 60 0 1343
Table 10,2 Inventory of Facility Radiation Monitoring Instruments
' for the Year—1969

Instrument Installed Retired Total
Type During 1969 During 1969 Jan, 1, 1970

Air Monitor, Alpha 7 0 100

Air Monitor, Beta 2 0 182

Hand-Foot Monitor 2 1 33

Lab Monitor, Alpha 5 0 152

Lab Monitor, Beta 2 0 213

Moni tron 3 3 238

Other 6 0 251

- TOTAL 27 4 1170
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Table 10.4 Calibrations Resume—1969

1968 1969

A. Portable Instruments Calibrated
1. Beta-Gamma 3,755 3,778
2. Neutron 229 350
3. Alpha 1,100 943
4, Pocket Chambers and Dosimeters 1,779 1,833

B. Films Calibrated

. 1. Beta-Gamma 1,598 2,344
2. Neutron 20 16
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